We report a case of refractory hypotension that occurred after epidural injection of local anaesthetic, in a patient who was receiving tricyclic antidepressant therapy and was under general anaesthesia. The patient failed to respond to repeated injections of appropriate doses of sympathomimetics, but did respond to high-dose catecholamine infusions. We suggest that epidural anaesthesia should be used with care when combined with general anaesthesia for patients on long-standing tricyclic antidepressant therapy. If refractory hypotension should occur in such patients, the use of direct-acting vasoconstrictors such as noradrenaline should be considered.
Chronic administration of tricyclic antidepressants (TCAs) can cause cardiovascular side-effects such as hypotension, tachyarrhythmias, heart block, and abnormalities of the electrocardiogram (ECG) such as prolonged PR, QRS, and QT intervals 1, 2 . It is still controversial as to whether TCA therapy for depressed patients should be discontinued preoperatively. Prospective studies have demonstrated that continuation of TCAs produces no significant adverse cardiovascular effects during general anaesthesia, and that preoperative cessation of TCA administration increases the incidence of postoperative psychological symptoms, favouring maintenance of TCA therapy prior to surgery 3, 4 . on the other hand, there have been a few case reports suggesting that perioperative continuation of TCA therapy may contribute to the occurrence of severe and refractory hypotension during general anaesthesia [5] [6] [7] .
We present a case in which refractory hypotension occurred during general anaesthesia combined with low thoracic epidural blockade in a patient who had been receiving the TCAs imipramine and lofepramine for twelve years. This case indicates the importance of careful anaesthetic management of patients on longstanding TCA treatment.
CASE REPoRT
A 74-year-old woman (height 142 cm, weight 50 kg) with oesophageal hiatus hernia was scheduled for laparoscopic gastric fundoplication. The patient suffered from depression that had been controlled with imipramine 20 mg and lofepramine 75 mg daily for twelve years. These medications had been continued until the night before surgery. Her preoperative blood pressure and heart rate were 120/56 mmHg and 58 beats per min (bpm), respectively. Her ECG was unremarkable. Pulmonary function testing demonstrated a mild obstructive defect (FVC 113%, FEV 1 66%).
We planned to supplement general anaesthesia with epidural anaesthesia to assist early recovery from general anaesthesia and to provide good postoperative analgesia, considering her age, borderline obesity and obstructive ventilatory impairment. An epidural catheter was placed at the T10-T11 interspace, and tested using 1.5% lignocaine 5 ml with adrenaline 5 µg/ml. Since no aspiration of cerebrospinal fluid or blood through the catheter was noted, and neither blood pressure nor heart rate changed significantly, the epidural catheter was considered to be satisfactorily positioned. The patient's pre-induction blood pressure was 150/80 mmHg and heart rate 92 bpm. General anaesthesia was induced with propofol 100 mg. Tracheal intubation was facilitated with vecuronium 10 mg, and anaesthesia was maintained with 1% sevoflurane and 60% nitrous oxide in oxygen. After induction, a radial artery catheter was inserted, along with a central venous catheter via the internal jugular vein. Post-intubation blood pressure was 130/70 mmHg and heart rate 90 bpm.
Thirty minutes after induction of anaesthesia, mepivacaine 1% 10 ml was administered through the epidural catheter. Fifteen minutes later, the blood pressure decreased to 50/30 mmHg and heart rate dropped to 70 bpm. The central venous pressure was 6 mmHg. Surgery was then started. We attempted to increase the patient's blood pressure by titrated injection of ephedrine to a total of 40 mg and phenylephrine to a total of 1 mg, and by rapid infusion of crystalloid and colloid solution. However, the blood pressure remained low (65/40 mmHg). The inspired sevoflurane concentration was reduced to 0.3% and a dopamine infusion was started through the central venous catheter at 10 µg/kg/min. However, the blood pressure remained at 70/50 mmHg and the heart rate at 70 bpm. The surgery was temporarily ceased, the operating table was restored from head-up tilt to the horizontal position and peritoneal insufflation of carbon dioxide was discontinued. Methylprednisolone 500 mg was given intravenously, based on the possibility of adrenal insufficiency or allergic drug reaction, but the blood pressure remained unchanged.
There was no arrhythmia or other ECG abnormalities. Transoesophageal echocardiography demonstrated normal-sized left and right ventricles and normal left ventricular motion. There was no sign such as rash, flushing, or bronchospasm, suggestive of an allergic reaction. By this time, a total of three litres of fluid had been administered. Infusion of noradrenaline 0.1 µg/kg/min was commenced, after which the blood pressure increased to 95/55 mmHg, heart rate increased to 90 bpm, and central venous pressure to 15 mmHg. Peritoneal insufflation and surgery were commenced and noradrenaline was titrated to maintain the systolic blood pressure above 90 mmHg. Anaesthesia was maintained with fentanyl, 0.3-1% sevoflurane and 50% nitrous oxide in oxygen. The surgery proceeded uneventfully to completion, the estimated blood loss being 80 ml.
At the conclusion of surgery, the patient was weaned from dopamine and noradrenaline. She was transferred to the intensive care unit and extubated four hours later. Analgesia was provided with epidural ropivacaine 0.2% at 6 ml/h without any further decrease in blood pressure. No symptom suggestive of orthostatic hypotension prior to surgery was elicited during a postoperative interview with the patient. on postoperative day 1, intravenous phenylephrine 100 µg was administered to ascertain the degree of recovery of haemodynamic responses to sympathomimetics. Her systolic blood pressure increased from 120 mmHg to 140 mmHg, TCAs were restarted and she was discharged from the intensive care unit the same day.
DISCuSSIoN
We encountered a case of refractory hypotension following epidural administration of local anaesthetic during general anaesthesia in a patient who had been on long-term tricyclic antidepressant therapy continued until the day before surgery. She did not respond to repeated injections of appropriate doses of sympathomimetics, but did respond to high-dose catecholamine infusion. Several possible causes of this refractory hypotension were considered. The pneumoperitoneum, which is known to significantly reduce cardiac output and blood pressure by inducing a decrease in venous return 8 , was initially suspected but was unlikely to have been more than a contributory cause, because cessation of inflation and restoration of the operating table to the horizontal position did not increase the blood pressure. It seemed unlikely that inadvertent misplacement of the epidural catheter had caused extended subarachnoid blockade leading to the severe hypotension, since repeated aspiration tests through the catheter were negative. Although the relatively large volume of epidural local anaesthetic could have caused high thoracic blockade resulting in profound hypotension, bradycardia, which is the primary manifestation of high thoracic epidural blockade, was not present at the onset of the hypotension. It was unlikely that the refractory hypotension was due to insufficient cortisol response to stress, since the patient was not dependent on steroid therapy that could have induced adrenal suppression, nor was a supplemental supraphysiological dose of methylprednisolone 9,10 effective in treating her cardiovascular collapse. The patient had received no medication other than epidural local anaesthetic just before the onset of hypotension and exhibited no sign of an allergic drug reaction. Although preoperative hypovolaemia and acute sympathectomy due to epidural anaesthesia contributed to the onset of hypotension, we postulate that it was the lack of cardiovascular response to sympathomimetics, probably as a result of chronic administration of TCAs until the day before surgery, that primarily caused refractory hypotension.
Case reporT
Anaesthesia and Intensive Care, Vol. 34, No. 1, February 2006 The TCAs imipramine and lofepramine exert antidepressant effects as a non-selective noradrenaline and serotonin reuptake inhibitor and as a relatively selective noradrenaline reuptake inhibitor, respectively 1, 11 . TCAs can also cause muscarinic receptor blockade, histaminic (H 1 ) receptor blockade, and a1-adrenergic receptor blockade 1, 11 . Prolonged TCA treatment can induce neuroadaptive changes in which the number of b-adrenergic receptors and their functional activity are reduced 1, 11, 12 . Consequently, in patients on long-term and continuing TCA therapy, depletion of noradrenaline reserves in nerve terminals, down-regulation of b-adrenergic receptors, and a1-adrenergic receptor blockade in the cardiovascular system can result in decreased responsiveness to sympathomimetics 1 . This was probably the case in our patient, in whom vasodilation resulted initially from the combined effects of general and epidural anaesthesia. The resulting hypotension did not respond to usually effective doses of sympathomimetics and fluid replacement. Tricyclic antidepressants also have direct cardiotoxic effects, due to inhibition of Na + , Ca 2+ , and K + channels, and can induce delayed cardiac conduction 2 . However, the patient's ECG exhibited no changes in PR, QRS, or QT intervals throughout the period of observation, suggesting that TCA cardiotoxicity was unlikely to have been a contributory cause of her hypotension. This conclusion is also supported by the normal echocardiographic findings.
Prospective studies indicate that TCA therapy should not be discontinued routinely prior to surgery. Hansen et al 3 found that the adrenergic and anticholinergic effects of chronic treatment with tricyclic antidepressants do not result in a higher perioperative incidence of tachycardia, arrhythmia or hypertension. Kudoh et al 4 demonstrated that continuation of TCA treatment did not significantly increase the intraoperative incidence of hypotension and arrhythmia, and that, if anything, cessation of TCA administration 72 hours before surgery was associated with an increased incidence of postoperative delirium, confusion and depressive symptoms. However, the subjects in these studies had no history of cardiovascular disease and received general anaesthesia with inhalational anaesthetic drugs, without epidural anaesthesia.
There have been a few case reports suggesting that perioperative continuation of TCA administration contributed to the occurrence of profound and refractory hypotension during general anaesthesia. Sprung et al 5 reported a case of significant hypotension that occurred after induction of general anaesthesia with thiopentone and fentanyl in a hypertensive patient who was on long-standing nortriptyline treatment and scheduled for repair of a thoracic aortic pseudoaneurysm. Boada et al 6 reported a case similar to ours, in which severe hypotension occurred after epidural injection of 0.5% bupivacaine during general anaesthesia in a patient on amitriptyline therapy. Malan et al 7 reported profound hypotension that developed 45 minutes after induction of anaesthesia in a patient who was on chronic clomipramine therapy and scheduled for repair of the mitral valve. In all these cases, the hypotension finally responded to noradrenaline and in one, dopamine infusion up to 20 µg/kg/min was not effective 5 . Malan et al 7 remarked that preoperative postural hypotension, probably related to the anti-a1-adrenergic effects of TCA, was predictive of TCAinduced hypotension during anaesthesia, although our patient had no such symptoms.
Although selective serotonin reuptake inhibitors (SSRIs) have largely replaced TCAs as first-line antidepressants, because of their lower burden of side-effects and lesser toxicity in cases of overdose, TCAs are still widely used for severe depression 13 . It seems impracticable to attempt to switch from TCAs to other antidepressants with better side-effect profiles prior to surgery, in an attempt to avert TCAinduced hypotension during anaesthesia. Depending on the pharmacokinetics and pharmacodynamics of the drugs involved, switching may require a crosstapering process or a washout period to avoid discontinuation syndrome and serotonin syndrome 14, 15 . Moreover, it may be difficult to obtain an optimally titrated dose of an antidepressant such as an SSRI within a limited period of time before surgery. our case supports the suggestion that for patients who have received TCAs long-term, epidural anaesthesia with local anaesthetic should be performed with care when combined with general anaesthesia, in order to avoid abrupt and marked changes in circulatory blood distribution. Although discontinuing TCA therapy prior to surgery appears to be preferable if patients have orthostatic hypotension or cardiovascular disease, the efficacy and optimal timing of discontinuation of TCAs with respect to avoiding cardiovascular collapse are unclear. Should refractory hypotension occur in this situation, the early use of direct-acting vasoconstrictors such as noradrenaline should be considered.
